One of the most striking features of the vertebrate body plan organization is its bilateral symmetry, most evident at the level of the vertebrae and skeletal muscles. Here, we show that Rere (Atrophin2)-deficient mouse embryos form asymmetrical somites in a temporally defined window. During the time period spanning the formation of somites 7 to 13 in Rere mutants, there is a lack of left-right coordination of the oscillatory behavior of the cyclic genes and of determination front regression. The somite laterality defect in the mutant is controlled by the left-right signaling machinery. Rere mutants are similar to embryos deprived of retinoic acid (RA). Rere controls RA signaling, which is required to maintain somite symmetry by buffering Fgf8 action in the leftright signaling pathway. Rere is recruited to the promoter of RA targets (e.g., RAR-beta) but does not bind to the RAR-RXR complex. Rere binds to the nuclear receptor NR2F2 (COUP-TF2), which is also recruited to the RAR-beta promoter. Asymmetrical expres- 
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